Up-regulation of the phosphatidylinositol 3-kinase/protein kinase B pathway in the ovary of rats by chronic treatment with hCG and insulin.
Polycystic ovary syndrome (PCOS) manifests as chronic anovulation, ovarian hyperandrogenism, and follicular cysts, which are amplified by insulin as well as the inability of the hormone to stimulate glucose uptake in classic target tissues such as muscle and fat. In the present study, we evaluated the regulation of the insulin-signaling pathways by using immunoprecipitation and immunoblotting in whole extracts of ovaries from non-pregnant human chorionic gonadotropin (hCG)-treated rats, hyperinsulinemic-induced rats and hyperinsulinemic-induced rats, treated with hCG for 22 consecutive days. There were increased associations of insulin receptor substrate (IRS)-1 and IRS-2 with phosphatidylinositol (PI) 3-kinase, followed by enhanced protein kinase B (Akt) serine and threonine phosphorylation, in the ovaries of rats that were treated with hCG, either alone or with insulin. In contrast, the skeletal muscle demonstrated a reduced IRS-1/PI 3-kinase/Akt pathway in hyperinsulinemic-induced rats. These intracellular modifications were accompanied by follicular cysts, detected by optical microscopy, and increased androstenedione serum levels. In summary, our data show that chronic treatment with hCG or hCG plus insulin can induce changes in ovaries that simulate PCOS. In these situations, an increase in the insulin-induced IRS/PI 3-kinase/Akt pathway occurs in the ovary, suggesting that the activation of this pathway may have a role in the development of PCOS.